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Summary
Background:  Coronary  lesions  caused  by  penetrating  trauma  are  rare  and  associated  with  high
mortality  rates.  Management  depends  on  factors  such  as  the  location  of  the  affected  vessel
and  the  degree  of  myocardial  dysfunction.  We  present  a  case  of  penetrating  cardiac  trauma
resulting  in  the  subsequent  occlusion  of  the  distal  left  anterior  descending  artery  (LAD)  leading
to  the  development  of  an  apical  myocardial  infarct.
Case:  A  21-year-old  male  was  shot  with  a  BB-pellet  in  the  third,  left  intercostal  space,  2  cm
lateral  to  the  sternum.  The  patient  proceeded  to  experience  an  apical  myocardial  infarction
after  an  emergent  median  sternotomy  and  underwent  a  catheterization.  The  mid-LAD  was  noted
to  have  a  thrombus  tamponading  the  site  of  injury.  We  opted  for  conservative  management  to
avoid  the  possibility  of  further  expanding  the  suspected  perforation.  Also,  the  myocardial  area
supplied  by  this  vessel  was  relatively  small.
Conclusion:  Complex  cardiac  injuries  that  include  injury  to  the  LAD  are  associated  with  higher
mortality  rates.  Our  patient  had  total  occlusion  of  the  distal  LAD,  which  caused  an  uncom-
plicated apical  myocardial  infarction.  He  was  successfully  managed  with  conservative  medical
treatment.  Our  patient  was  well  at  a  2-month  follow-up  visit  and  demonstrated  further  improve-
ment  in  left  ventricular  function.
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ﬁFigure  1  Anterior  chest.  Gunshot  entry  site  noted  (black
arrow).
associated  with  a  small  area  of  myocardial  infarction  and
historically have  been  treated  using  ligation  alone;  proxi-
mal lesions  usually  warrant  a  coronary  artery  bypass  [1].  We
present  a  case  of  penetrating  cardiac  trauma  resulting  in
the subsequent  occlusion  of  the  distal  left  anterior  descend-
ing (LAD)  artery  leading  to  the  development  of  an  apical
myocardial infarct.
Case report
A  21-year-old  male  with  a  medical  history  of  attention-
deﬁcit/hyperactivity-disorder  was  playing  with  a  BB  gun
while intoxicated.  The  patient  challenged  his  girlfriend  to
ﬁre the  weapon  at  his  chest  and  she  complied.  He  developed
chest pain,  shortness  of  breath,  experienced  a  syncopal
episode, and  was  airlifted  to  our  facility.  Upon  arrival  to
the trauma  emergency  room,  the  patient  was  hypotensive
and unresponsive.  A  single  bullet  wound  was  noted  in  the
third, left  intercostal  space,  2  cm  lateral  to  the  sternum
(Fig. 1).  A  rapid  echocardiogram  demonstrated  cardiac  tam-
ponade and  he  was  immediately  taken  to  the  operating  room
where an  emergent  median  sternotomy  was  performed.  Due
to the  severity  of  the  injury,  an  electrocardiogram  and  car-
diac enzymes  prior  to  emergent  surgery  were  not  feasible.
During the  procedure,  100  ml  of  blood  was  evacuated  from
the pericardial  space  to  note  the  extent  of  the  injury.  The
patient had  a  moderate  hemothorax  and  a  small  hematoma
at the  mid-level  of  his  LAD  artery  (Fig.  2).
The  wall  motion  of  the  left  ventricle  distal  to  the  site
of the  hematoma  was  initially  normal  and  its  functionality
was veriﬁed  intra-operatively  by  transesophageal  echocar-
diography. There  was  an  apparent  exit  site  (0.3  cm  ×  0.3  cm)
for the  projectile  located  in  the  myocardium  between
the ﬁrst  diagonal  branch  of  the  LAD  artery  and  the  ﬁrst
t
c
digure  2  Transection  of  the  left  anterior  descending  artery
een at  surgery  (white  arrow).
btuse  marginal  branch  of  the  circumﬂex  artery,  although  no
njury to  the  circumﬂex  artery  was  noted.  A  post-operative
lectrocardiogram  revealed  ST  elevations  in  leads  V2—V6
Fig. 3).  A  transthoracic  echocardiogram  was  performed
nd it  demonstrated  mildly  reduced  left  ventricular  sys-
olic function  with  apical  akinesis.  The  patient  was  taken
mergently for  a  coronary  angiography.
The  LAD  artery  was  a  large  caliber  vessel  with  one  single
iagonal branch.  The  mid-LAD  artery  appeared  completely
ccluded, although  some  late  ﬁlling  was  noted  in  the  distal
ection (Fig.  4).  All  other  vessels  were  free  of  injury.  There
as a  short  gap  of  contrast  void  in  the  mid  LAD  and  a  ﬁll-
ng defect,  presumably  a  thrombus,  tamponading  the  site
f injury  (Fig.  4).  We  opted  for  conservative  management
o avoid  the  possibility  of  further  expanding  the  suspected
erforation. Also,  the  myocardial  area  supplied  by  this  ves-
el was  relatively  small.  The  patient’s  post-operative  course
as uneventful  and  he  was  discharged  1  week  after  the
ncident.
iscussion
B  guns  are  regulated  in  the  same  manner  as  air  guns  and
re usually  used  only  for  informal  plinking.  Each  year  in
he USA,  approximately  30,000  people  with  BB  and  pel-
et gun-related  injuries  are  treated  in  hospital  emergency
epartments [2].  Although  most  patients  treated  for  BB  and
ellet gunshot  wounds  are  children  and  teenagers  with  non-
ife-threatening  lesions,  it  should  be  recognized  that  they
ave the  potential  to  cause  fatal  injuries.
Patients  with  a  penetrating  injury  to  the  chest  must  be
horoughly assessed  for  myocardial  injury  as  failure  to  do  so
ay have  serious  consequences.  Cardiac  injuries  from  pen-
trating trauma  include  cardiac  tamponade;  transection,
issection and/or  other  injuries  to  coronary  vessels;  myocar-
ial rupture;  cardiac  contusion  and  valvular  disruption  [1].
ong-term complications,  including  coronary  arteriovenous
stula [3],  coronary  artery  aneurysm,  and  pellet  emboliza-
ion have  been  reported  after  a  gunshot-related  injury  of  a
oronary artery.
Studies  have  shown  that  50—81%  of  patients  with  car-
iac wounds  succumb  shortly  after  being  injured,  either
e142  J.  Dawson  et  al.
Figure  3  12-Lead  electrocardiogram  demonstra
Figure  4  Still  frame  of  coronary  angiogram  in  the  antero-
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[osterior view  with  cranial  angulation  showing  proximal  left
nterior descending  artery  transection  (arrow)  with  distal
hrombolysis in  myocardial  infarction  1  ﬂow.
rom  cardiac  tamponade  or  bleeding  [4].  For  patients  taken
o the  operating  room,  the  survival  rate  is  close  to  70%
or gunshot  wounds  and  85%  for  stab  wounds  [5].  Com-
lex cardiac  injuries  that  include  injury  to  the  LAD  are
ssociated with  higher  mortality  rates.  Historically,  tran-
ected or  lacerated  coronary  arteries  were  ligated  when
o evidence  of  cardiovascular  dysfunction  existed.  Oper-
tive management  of  cardiac  injuries  caused  by  a  gun  is
eserved for  patients  who  show  evidence  of  clinical  instabil-
ty, such  as  arrhythmia  or  tamponade  [6].  The  vessel  should
e repaired  or,  if  not  feasible,  it  should  be  bypassed  with  an
nternal mammary  artery  or  reversed  saphenous  vein  graft.
[ting  ST  elevation  in  the  anterolateral  leads.
ontroversy  about  performing  this  surgery  on  a  cardiopul-
onary bypass  still  exists.  There  are  few  reports  in  literature
hat have  documented  a  gunshot  injury  to  a  coronary  artery,
anaged conservatively,  that  ended  with  a  favorable  out-
ome. Our  patient  had  total  occlusion  of  the  distal  LAD
y a  BB  gun  pellet,  which  caused  an  uncomplicated  api-
al myocardial  infarction.  He  was  successfully  managed  with
onservative medical  treatment.  Our  patient  was  well  at  a
-month follow-up  visit,  repeat  electrocardiogram  demon-
trated no  Q  wave;  the  ST/T  wave  changes  had  resolved.
 follow-up  coronary  computed  tomography  angiogram  has
een  planned  to  evaluate  for  re-cannulization  of  the  distal
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